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Background: In the AXIS trial, axitinib prolonged progression-free survival (PFS) vs sorafenib in patients with advanced renal cell 
carcinoma (RCC) previously treated with sunitinib or cytokines. 

Methods: In post hoc analyses, patients were grouped by objective response to prior therapy (yes vs no), prior therapy duration 
(< vs 2s median), and tumour burden (baseline sum of the longest diameter < vs > median). PFS and overall survival (OS), and 
safety by type and duration of prior therapy were evaluated. 

Results: Response to prior therapy did not influence outcome with second-line axitinib or sorafenib. PFS was significantly longer 
in axitinib-treated patients who received longer prior cytokine treatment and sorafenib-treated patients with smaller tumour 
burden following sunitinib. Overall survival with the second-line therapy was longer in patients who received longer duration of 
prior therapy, although not significant in the sunitinib-to-axitinib sequence subgroup; OS was also longer in patients with smaller 
tumour burden, but not significant in the cytokine-to-axitinib sequence subgroup. Safety profiles differed modestly by type and 
duration of prior therapy. 

Conclusions: AXIS data suggest that longer duration of the first-line therapy generally yields better outcome with the second-line 
therapy and that lack of response to first-line therapy does not preclude positive clinical outcomes with a second-line vascular 
endothelial growth factor-targeted agent in patients with advanced RCC. 

Over the past decade, the introduction of targeted agents has (VEGF) pathway or the mammalian target of rapamycin (mTOR) 
transformed the treatment paradigm for metastatic renal cell pathway (National Comprehensive Cancer Network, 2013). As 
carcinoma (mRCC). Targeted agents currently approved for use in targeted therapies are rarely curative and often result in resistance 
mRCC inhibit either the vascular endothelial growth factor or intolerance, sequential regimens of these agents are commonly 
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used (Hudes et al, 2011) and are recommended in current 
treatment guidelines (Escudier et al, 2012; Ljungberg et al, 2013; 
National Comprehensive Cancer Network, 2013). However, data 
from prospective clinical trials evaluating different drug sequences 
are limited. 

The AXIS trial was the first randomised phase III study to 
compare two active VEGF-targeted agents, axitinib and sorafenib, 
for second-line treatment of mRCC (Rini et al, 2011; Motzer et al, 
2013b). Compared with sorafenib, axitinib significantly improved 
progression-free survival (PFS) in the overall trial population as 
well as in the subgroups of patients previously treated with 
sunitinib or cytokines (Rini et al, 2011). In an updated analysis 
(Motzer et al, 2013b), median investigator-assessed PFS continued 
to be longer with axitinib compared with sorafenib in patients 
previously treated with sunitinib or cytokines, although median 
overall survival (OS) was similar between second-line treatment 
arms. 

We conducted post hoc analyses of the AXIS trial to evaluate the 
efficacy of axitinib and sorafenib by response to prior therapy, 
duration of prior therapy, and tumour burden in patients 
previously treated with sunitinib or cytokines. Safety and treatment 
exposure by type and duration of prior therapy were also explored. 



PATIENTS AND METHODS 



Study design and treatment. This multicentre, open-label, 
randomised, phase III trial was conducted to compare the safety 
and efficacy of axitinib vs sorafenib in patients with mRCC who 
had failed one prior systemic therapy. As previously described 
(Rini et al, 2011), eligible patients had advanced RCC with clear 
cell histology, measureable disease per Response Evaluation 
Criteria in Solid Tumours (RECIST vl.0) (Therasse et al, 2000), 
Eastern Cooperative Oncology Group (ECOG) performance status 
0 or 1, and progressive disease after one prior sunitinib-, 
bevacizumab plus interferon-alfa-, temsirolimus-, or cytokine- 
containing regimen. 

Patients were stratified by ECOG performance status and prior 
therapy and randomised 1 : 1 to receive either axitinib at a starting 
dose of 5mg twice daily (b.i.d.) or sorafenib at a starting dose of 
400 mg b.i.d. Dose increases of axitinib based on individual 
tolerability and reductions or interruptions of axitinib and 
sorafenib for toxicities were previously described (Rini et al, 
2011; Motzer et al, 2013b). 

The trial was conducted in accordance with the Declaration of 
Helsinki, the International Conference on Harmonisation Guide- 
lines on Good Clinical Practice, and applicable local regulatory 
requirements and laws. All patients provided written informed 
consent. The protocol, amendments, and informed consent forms 
were approved by an institutional review board or independent 
ethics committee at each study site. The trial is registered on 
ClinicalTrials.gov (identifier: NCT00678392; available at http:// 
clinicaltrials.gov/show/NCT00678392). 

Study assessments. Safety and efficacy assessments have been 
published (Rini et al, 2011; Motzer et al, 2013b). Briefly, tumour 
assessments were performed at baseline (as close as possible to the 
first day of study treatment), week 6, week 12, and every 8 weeks 
thereafter. A sum of the longest diameters (SLD) for all target 
lesions was calculated and reported as baseline SLD (Therasse et al, 
2000). Safety was assessed throughout the study period, and 
severity of adverse events (AEs) was graded according to Common 
Terminology Criteria for Adverse Events version 3.0 (Trotti et al, 
2003). 

Statistical analyses. Efficacy was assessed in the intention-to-treat 
population. Safety was assessed in all patients who received at least 
one dose of study drug. The primary end point of the study (PFS 



assessed by independent radiology review committee) and 
secondary end points, including OS, objective response rate, safety, 
and patient-reported outcomes, were previously reported (Rini 
et al, 2011; Cella et al, 2013; Motzer et al, 2013b). 

Post hoc analyses by subgroups. In post hoc analyses, which are 
reported here, axitinib- and sorafenib-treated patients were first 
grouped by (1) type of prior therapy (sunitinib or cytokines), and 
then (2) response to prior therapy per RECIST vl.0 (yes (complete 
or partial response) vs no (stable or progressive disease)), 
(3) duration of prior therapy (< vs ^median), and (4) tumour 
burden (baseline SLD < vs ^median). Progreesion-free survival 
and OS were summarised using Kaplan-Meier methods. Two- 
sided unstratified log-rank tests were used to compare PFS and OS 
between these subgroups. P-values were not adjusted for multiple 
comparisons and are considered exploratory. In addition, safety 
(grade ^3 treatment- related AEs) and treatment exposure were 
compared between patients who had received prior sunitinib or 
cytokines < median vs ^ median duration. The data cutoff date for 
these analyses was 1 November 2011. 



RESULTS 



Efficacy 

Type of prior therapy. Of patients randomised to the 
axitinib (n = 361) or sorafenib (n = 362) arm, respectively, 194 
(54%) vs 195 (54%) had previously received sunitinib, whereas 126 
(35%) vs 125 (35%) had previously received cytokines (Rini et al, 
2011). As reported by Motzer et al (2013b), patients who received 
prior sunitinib or cytokines had longer median investigator- 
assessed PFS but similar median OS with axitinib vs sorafenib 
treatment. Similar PFS and OS results in prior therapy groups were 
observed by stratified and unstratified analyses (data not shown). 
From initiation of sunitinib treatment, median OS (95% confidence 
interval (CI)) was 33.7 months (28.6-36.9) in the axitinib arm 
vs 33.6 months (30.1-37.4) in the sorafenib arm (adjusted hazard 
ratio (HR) 1.019, 95% CI: 0.798-1.301; one-sided P = 0.560). 
From the start of cytokine treatment, median OS (95% CI) was 
62.2 months (43.6-86.1) in the axitinib arm vs 55.8 months 
(35.0-212.1) in the sorafenib arm (adjusted HR 0.810, 95% CI: 
0.553-1.186; one-sided P = 0.139). 

Response to prior therapy. When patients were grouped according 
to objective response to prior sunitinib or cytokine treatment, that 
is, complete or partial response vs stable or progressive disease, 
there were no statistically significant differences in PFS or OS in 
responders vs non-responders treated with second-line axitinib or 
sorafenib (Table 1). 

Duration of prior therapy. Median prior treatment duration was 
9.7 months with sunitinib and 6.5 months with cytokines. When 
grouped by duration of prior treatment, that is, shorter ( < median) 
vs longer (^median) duration, PFS was significantly longer with 
second-line axitinib in patients who had received a longer duration 
of prior cytokines but not those who had received a longer 
duration of prior sunitinib (Table 2). The length of prior treatment 
did not influence PFS with second-line sorafenib. In contrast, OS 
with second-line axitinib or sorafenib was significantly longer in 
patients who received longer prior therapy, except in those treated 
with sunitinib followed by axitinib (Table 2; Figure 1). 

Tumour burden. Median baseline SLD before second-line therapy 
was 98 mm and 101.5 mm in patients who had previously received 
sunitinib and cytokines, respectively. Patients with smaller tumour 
burden (baseline SLD < median) following previous treatment 
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Table 1 . Efficacy by response to prior therapy 








Prior sunitinib Prior cytokines 




Responder 


Non-responder 


Responder 


Non-responder 


Axitinib arm 


Patients, 3 n 


47 


145 


13 


113 


mPFS, mo (95% CI) 


4.8 (4.5-7.8) 


6.7 (6.0-8.3) 


15.7 (12.0-NE) 


12.0 (10.1-14.1) 


HR b (95% CI) 
P-value' 


1.131 (0.791-1.617) 
0.506 


0.559 (0.243-1.288) 
0.165 


mOS, mo (95% CI) 


15.7 (11.2-22.6) 


14.8 (11.8-18.5) 


NE (22.5-NE) 


29.4 (24.2-NE) 


HR b (95% CI) 
P-value' 


1.012 (0.684-1.499) 
0.951 


0.657 (0.236-1.826) 
0.415 


Sorafenib arm 


Patients, n 


52 


143 


14 


111 


mPFS, mo (95% CI) 


6.5 (2.9-8.3) 


3.5 (2.9-4.7) 


6.9 (2.8-14.0) 


8.2 (6.7-9.9) 


HR b (95% CI) 
P-value c 


0.711 (0.485-1.042) 
0.080 


1.313 (0.716-2.410) 
0.376 


mOS, mo (95% CI) 


19.0 (13.7-25.0) 


15.2 (12.2-18.9) 


20.6 (11.7-NE) 


27.8 (23.1-34.5) 


HR b (95% CI) 
P-value c 


0.740 (0.494-1.109) 
0.143 


1.451 (0.685-3.072) 
0.328 


Abbreviations: CI = confidence interval; HR = hazard ratio; mo = months; mOS = median overall survival; mPFS = median progression-free survival; NE = not estimable. 
a Two patients who received prior sunitinib were excluded from analysis due to protocol deviation. 

b Assuming proportional hazards model, a HR<1 indicates a reduction in favour of responder; a HR>1 indicates a reduction in favour of non-responder. 
c P-value based on two-sided unstratified log-rank test and not adjusted for multiplicity. 



Table 2. Efficacy by duration of prior therapy 








Prior sunitinib Prior cytokines 




<9.7 mo 


>9.7mo 


<6.5 mo 


>6.5 mo 


Axitinib arm 


Patients, 3 n 


96 


96 


66 


60 


mPFS, mo (95% CI) 


6.4 (4.6-8.3) 


6.6 (5.2-8.3) 


8.6 (6.5-13.8) 


15.7 (12.2-22.1) 


HR b (95% CI) 
P-value e 


0.998 (0.726-1.371) 
0.996 


1.966 (1.265-3.058) 
0.002 


mOS, mo (95% CI) 


1 1 .7 (9.3-1 5.2) 


18.1 (14.8-23.0) 


26.3 (18.8-31.6) 


NE (28.0-NE) 


HR b (95% CI) 
P-value e 


1.242 (0.879-1.754) 
0.220 


1.983 (1.115-3.525) 
0.017 


Sorafenib arm 


Patients, d n 


95 


99 


59 


66 


mPFS, mo (95% CI) 


3.5 (1.9-4.7) 


4.5 (3.0-6.5) 


6.7 (5.6-9.5) 


8.4 (7.2-10.2) 


HR b (95% CI) 
P-value e 


1.146 (0.824-1.593) 
0.431 


1.118 (0.747-1.675) 
0.580 


mOS, mo (95% CI) 


14.9 (10.5-18.0) 


19.0 (15.0-23.9) 


23.1 (17.3-31.9) 


34.5 (27.8-34.5) 


HR b (95% CI) 
P-value e 


1.517 (1.073-2.416) 
0.018 


1.930 (1.133-3.289) 
0.014 


Abbreviations: CI = confidence interval; HR = hazard ratio; mo — months; mOS = median overall survival; mPFS = median progression-free survival; NE = not estimable. 
a Two patients were missing duration of prior sunitinib because of protocol deviation. 

b Assuming proportional hazards model, a HR<1 indicates a reduction in favour of <median; a HR>1 indicates a reduction in favour of > median. 

c P-value based on two-sided unstratified log-rank test and not adjusted for multiplicity. 

^One patient who received prior sunitinib was excluded from analysis because of missing start date. 
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Sunitinib 
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*§ 0.6 
n 

| 0.5 
| 0.4 
1 0.3 
W 0.2 

0.1 

0.0 



Duration of 

prior therapy mOS, mo (95% CI) 

— <Median 11.7(9.3-15.2) 

— ^Median 18.1 (14.8-23.0) 

0.220* 




B 



4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 
Time (months) 

80 71 61 53 47 39 37 33 30 27 21 19 13 12 6 2 0 

isMedian 96 96 90 84 74 68 65 57 49 45 36 28 16 12 8 6 3 2 0 



No. at risk 
<Median 96 89 




0.9 
0. 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 



u ration c 

prior therapy mOS, mo (95% CI) 

_<Median 26.3(18.8-31.6) 

— S Median NE (28.0-NE) 

P= 0.017* 



No. at risk 
<Median 



0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 
Time (months) 

66 64 60 55 53 50 48 43 40 37 36 29 23 18 10 8 1 0 0 

60 60 60 59 55 54 53 51 48 46 38 33 21 18 11 7 3 1 0 
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Time (months) 

No. at risk 
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>Median 66 64 63 62 61 58 57 54 50 45 40 31 23 17 11 8 3 1 0 



Figure 1. Kaplan-Meier estimates of overall survival with second-line (A and B) axitinib or (C and D) sorafenib by duration of prior therapy with 
(A and C) sunitinib or (B and D) cytokines. *P-value based on two-sided unstratified log-rank test and not adjusted for multiplicity. Abbreviations: 
CI = confidence interval; mo = months; mOS = median overall survival; NE = not estimable. 



with sunitinib had longer PFS with second-line sorafenib than 
those with larger tumour burden (baseline SLD ^median); in 
other subgroups, PFS was not significantly different in patients 
with smaller vs larger tumour burden (Table 3). Overall survival 
with second-line axitinib or sorafenib was significantly longer in 
patients with smaller vs larger tumour burden, except in those 
treated with the cytokine-to-axitinib sequence (Table 3; Figure 2). 

Safety and treatment exposure 

Type of prior therapy. Patients who received prior cytokines had a 
higher incidence ( ^ 5% difference) of grade ^ 3 hypertension with 
second-line axitinib or sorafenib than those who received prior 
sunitinib (Table 4). In sorafenib-treated patients, grade ^3 hand- 
foot syndrome and increased lipase were also more frequently 
reported in the prior cytokine group. 

Duration of prior therapy. In patients administered sunitinib for a 
longer vs shorter duration, there was an increased incidence of 
graded 3 diarrhoea with second-line axitinib treatment (Table 4). 
In both arms, grade ^ 3 hand-foot syndrome was more frequently 
reported in patients who had received shorter prior sunitinib 
treatment. 

Patients who had received prior cytokines for longer vs shorter 
duration had a higher incidence of graded 3 hypertension when 
treated with second-line axitinib or sorafenib (Table 4). Grade ^3 
increased lipase was also more common in the longer-duration 
cytokine subgroup of the sorafenib arm. 

Patients with longer duration of prior treatment with sunitinib 
or cytokines were subsequently administered axitinib or sorafenib 
for a longer period (Table 5). Patients with longer vs shorter 



duration of prior sunitinib had more axitinib dose interruptions 
and fewer dose increases; however, the percentage of patients with 
dose interruptions due to AEs was similar (57.3% vs 58.3%, 
respectively). Patients with longer vs shorter duration of cytokine 
treatment had more axitinib dose interruptions and reductions, 
and more patients had interruptions due to AEs (68.3% vs 53.0%, 
respectively). Similar numbers of patients in prior therapy duration 
subgroups had sorafenib dose interruptions and reductions. 



DISCUSSION 



The AXIS trial was the first phase III head-to-head study of two 
active VEGF-targeted agents for mRCC, and demonstrated a PFS 
advantage with axitinib compared with sorafenib in previously 
treated patients (Rini et al, 2011; Motzer et al, 2013b). Because the 
study did not limit enrolment by type of prior therapy - that is, 
sunitinib, bevacizumab plus interferon -alfa, temsirolimus, or 
cytokine treatment - the patient population reflected real-world 
treatment patterns at the time of trial initiation. The trial design, 
wherein patients were stratified by prior therapy before randomi- 
sation, allowed for direct comparison of prior therapy groups, 
noting small sample sizes and varying population totals due to 
global treatment trends, as well as examination of prior therapy 
features (response to and duration of treatment and post-treatment 
tumour burden). The aim of the present post hoc analysis was to 
help guide clinicians on the efficacy and safety profile of sequential 
therapies based on the initial treatment choice. 

Response to prior sunitinib or cytokine therapy was not 
associated with longer PFS or OS in patients administered 
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Table 3. Efficacy by baseline 5 


LD 






















Prior sunitinib 


Prior cytokines 




<98mm 


>98mm 


< 101. 5 mm 


> 101 .5 mm 


Axitinib arm 


Patients," n 


89 


101 


62 


64 


mPFS, mo (95% CI) 


8.3 (6.4-10.4) 


6.0 (4.6-6.6) 


12.0 (8.7-15.7) 


13.6 (10.1-16.6) 


HR b (95% CI) 
P-value e 


0.732 (0.532-1.008) 
0.055 


0.901 (0.584-1.390) 
0.631 


mOS, mo (95% CI) 


23.8 (20.0-30.4) 


9.8 (8.3-13.1) 


NE (24.5-NE) 


28.0 (18.8-NE) 


HR b (95% CI) 
P-value c 


0.420 (0.293-0.603) 
<0.001 


0.585 (0.334-1.024) 
0.057 


Sorafenib arm 










Patients, n 


99 


90 


62 


61 


mPFS, mo (95% CI) 


4.7 (2.9-6.7) 


3.7 (2.8-4.6) 


6.7 (6.4-8.6) 


8.8 (6.7-10.2) 


HR b (95% CI) 
P-value c 


0.612 (0.438-0.857) 
0.004 


1 .009 (0.676-1 .506) 
0.975 


mOS, mo (95% CI) 


23.9 (19.9-35.0) 


10.0 (7.5-12.1) 


34.5 (26.0-34.5) 


21.6 (16.6-31.9) 


HR b (95% CI) 
P-value c 


0.307 (0.214-0.440) 
<0.001 


0.521 (0.302-0.900) 
0.017 


Abbreviations: CI = confidence interval; HR = hazard ratio; mo=months; mOS = median overall survival; mPFS = median progression-free survival; NE = not estimable; SLD = sum of the 
longest diameters. 

a Two patients who received prior sunitinib were excluded from analysis due to protocol deviation. 

b Assuming proportional hazards model, a HR<1 indicates a reduction in favour of <median; a HR>1 indicates a reduction in favour of > median. 
c P-value based on two-sided unstratified log-rank test and not adjusted for multiplicity. 



second-line axitinib or sorafenib. Similar to these findings, a 
retrospective analysis of an international database of 464 patients 
with mRCC also found no correlation between response to first- 
line and second-line VEGF-targeted therapy (Al-Marrawi et al, 
2013). Together, these data suggest that lack of response to a 
VEGF-targeted agent in the first-line setting does not preclude 
positive clinical outcomes with a second-line VEGF-targeted agent, 
which is consistent with RCC being predominantly a VEGF-driven 
disease. However, it should be noted that response to a particular 
therapy appears to influence survival with that therapy. In a 
pooled, retrospective analysis of patients with mRCC treated with 
sunitinib, interferon-alfa, axitinib, sorafenib, temsirolimus, or 
temsirolimus plus interferon-alfa in phase II or III clinical trials, 
the degree of tumour shrinkage correlated with OS, and maximal 
tumour shrinkage ( — 100% to — 60%) was an independent 
predictor of OS (Griinwald et al, 2013). 

In contrast, longer prior treatment with sunitinib or cytokines 
was generally associated with longer OS with second-line axitinib 
or sorafenib. This may, at least in part, reflect underlying tumour 
biology, that is, patients with slower growing tumours would be 
expected to be able to remain on sunitinib or cytokines for a longer 
period and to survive longer with subsequent therapy. Prior 
treatment duration may approximate PFS on prior therapy, as 
eligibility criteria for the AXIS trial included RECIST-defmed 
progressive disease (Therasse et al, 2000) after one previous 
therapy. Consistent with our results, another retrospective study of 
119 patients with mRCC showed that PFS > 6 months with a prior 
VEGF receptor tyrosine kinase inhibitor (sunitinib, sorafenib, or 
axitinib) was a prognostic factor for longer OS with a second-line 
VEGF receptor tyrosine kinase inhibitor or mTOR inhibitor (Seidel 
et al, 2012). The relationship between prior treatment duration and 
PFS with second-line axitinib or sorafenib was less clear; 
significantly longer PFS was only observed in patients treated with 
axitinib who previously received cytokine therapy for a longer vs 



shorter duration. This may reflect higher potency of axitinib 
compared with sorafenib in patients with slower progressing 
disease. Similar to the results reported here for patients treated 
with sunitinib followed by axitinib or sorafenib, an association 
between PFS during first-line and second-line VEGF-targeted 
therapy was not observed in the retrospective database analysis of 
patients with mRCC (Al-Marrawi et al, 2013). 

In addition, smaller tumour burden following treatment with 
sunitinib or cytokines was associated with longer OS with either 
second-line axitinib or sorafenib. Longer PFS was also seen in 
patients who had smaller vs larger tumour burden following 
sunitinib therapy, but reached significance only in the sorafenib 
arm. Other retrospective studies have identified a correlation 
between tumour burden and survival in previously treated patients 
with mRCC. An analysis of patients who were treated in the phase 
III TARGET trial or a phase II trial of continuous sunitinib dosing 
following prior cytokine therapy identified smaller baseline tumour 
burden as a prognostic factor for longer PFS and OS (Iacovelli et al, 
2012). In a retrospective evaluation of 69 patients with mRCC and 
median baseline total tumour burden of 14 cm, 50 (73%) of whom 
had received prior systemic therapy (cytokines or targeted agents), 
there was a significant correlation between total baseline tumour 
burden ^13 cm and PFS during treatment with sunitinib (Basappa 
et al, 2011). In addition, baseline SLD following treatment with 
sunitinib and/or sorafenib was identified as a predictive factor for 
OS in patients treated with everolimus in the phase III RECORD- 1 
trial (Stein et al, 2012). Results reported here and in other studies 
suggest that patients with a lower initial tumour burden are likely 
to take longer to reach a lethal tumour burden and may reflect 
slower- growing disease; however, these data do not assist in 
selection of a particular agent for second-line or subsequent 
targeted therapy based on this characteristic. 

As has been previously reported for this study (Motzer et al, 
2013b), patients previously treated with cytokines had longer PFS 
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Figure 2. Kaplan-Meier estimates of overall survival with second-line (A and B) axitinib or (C and D) sorafenib by baseline SLD following prior 
therapy with (A and C) sunitinib or (B and D) cytokines. *P-value based on two-sided unstratified log-rank test and not adjusted for multiplicity. 
Abbreviations: CI = confidence interval; mo = months; mOS = median overall survival; NE = not estimable; SLD = sum of the longest diameters. 



Table 4. Treatment-related grade>3 adverse events 8 by duration and type of prior therapy 



















Prior sunitinib, n (%' 




Prior cytokines, n (%) 




< 9.7 mo 


>9.7 mo 


Total 


<6.5 mo 


>6.5 mo 


Total 


Axitinib arm 


Patients, n 


96 


94 


190 


66 


60 


126 


Diarrhoea 


10 (10.4) 


16 (17.0) 


26 (13.7) 


5 (7.6) 


7 (11.7) 


12 (9.5) 


Hypertension 


10 (10.4) 


10 (10.6) 


20 (10.5) 


15 (22.7) 


17 (28.3) 


32 (25.4) 


Fatigue 


8 (8.3) 


10 (10.6) 


18 (9.5) 


8 (12.1) 


8 (13.3) 


16 (12.7) 


Hand-foot syndrome 


8 (8.3) 


3 (3.2) 


11 (5.8) 


3 (4.5) 


3 (5.0) 


6 (4.8) 


Lipase increased 


0 


0 


0 


1 (1.5) 


2 (3.3) 


3 (2.4) 


Sorafenib arm 


Patients, n 


93 


96 


189 


58 


65 


123 


Diarrhoea 


6 (6.5) 


10 (10.4) 


16 (8.5) 


5 (8.6) 


5 (7.7) 


10 (8.1) 


Hypertension 


10 (10.8) 


8 (8.3) 


18 (9.5) 


7 (12.1) 


14 (21.5) 


21 (17.1) 


Fatigue 


5 (5.4) 


3 (3.1) 


8 (4.2) 


3 (5.2) 


1 d .5) 


4 (3.3) 


Hand-foot syndrome 


14 (15.1) 


6 (6.3) 


20 (10.6) 


11 (19.0) 


14 (21.5) 


25 (20.3) 


Lipase increased 


1 (1.1) 


2 (2.1) 


3(1.6) 


2 (3.4) 


7 (10.8) 


9 (7.3) 


Abbreviation: mo = months. 














includes graded >3 adverse events occurring in more than 10.0% of patients in any prior therapy duration subgroup. 







and OS with axitinib or sorafenib than those previously treated 
with sunitinib. Consistent with those findings, median OS from 
start of prior treatment was nearly twice as long in patients 
previously treated with cytokines vs sunitinib. The shorter median 
duration of prior cytokines vs sunitinib may have resulted in a 



'lead-time bias'; moreover, patients in the sunitinib group may 
have developed resistance to VEGF receptor inhibitors during 
prior therapy, resulting in diminished efficacy with second-line 
axitinib or sorafenib (Motzer et al, 2013b). In addition, patients 
who were previously treated with cytokines for long periods 
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Table 5. Treatment exposure by duration of prior therapy 















Prior sunitinib 


Prior cytokines 




<9.7 mo 


5=9.7 mo 


< 6.5 mo 


>6.5 mo 


Axitinib arm 


Patients, 8 n 

Days on drug, median (range) 
Median relative dose intensity, 13 % 
Dose increase, n (%) 
Dose interruption, n (%) 
Dose reduction, n (%) 


96 

178 (1-955) 

98.8 
41 (42.7) 
68 (70.8) 
31 (32.3) 


96 

197 (5-953) 
97.1 
31 (32.3) 
79 (82.3) 
34 (35.4) 


66 

294 (1 7-945) 
99.4 
25 (37.9) 
47 (71.2) 
18 (27.3) 


60 

514 (3-945) 
94.7 
26 (43.3) 
51 (85.0) 
29 (48.3) 


Sorafenib arm 


Patients, 3 n 

Days on drug, median (range) 
Median relative dose intensity, 13 % 
Dose interruption, n (%) 
Dose reduction, n (%) 


93 

93 (11-743) 

92.7 
72 (77.4) 
43 (46.2) 


96 

120 (4-931) 
94.7 
69 (71.9) 
43 (44.8) 


58 

240 (8-1037) 
90.7 
46 (79.3) 
35 (60.3) 


65 

295 (11-977) 
89.8 
49 (75.4) 
42 (64.6) 


Abbreviation: mo — months. 

a Patient numbers taken from randomisation system. 

^Relative dose intensity— (total dose administered/total dose assigned) x 100. 



without disease progression may have had inherently less- 
aggressive disease than those previously treated with sunitinib. 
As a result, different prognostic factors between the prior cytokine 
and prior sunitinib groups may partially account for differences in 
OS from the start of previous therapy. 

Several distinctions emerged in the toxicity profiles of second-line 
treatment with axitinib and sorafenib in patients who had received 
prior sunitinib vs cytokines, and may, in part, reflect sequential use 
of therapies with similar vs different mechanisms of action. Class 
effects of VEGF pathway-targeted agents include hypertension, 
fatigue, asthenia, diarrhoea, nausea, anorexia, hand-foot syndrome, 
and rash (Cohen and Oudard, 2012). More frequent reports of 
grade ^ 3 hypertension in patients who had received prior cytokines 
may be due to management of this toxicity during prior therapy in 
patients who had received sunitinib. There is also a possibility that 
patients who developed hypertension while receiving prior sunitinib 
were excluded from the AXIS trial, as blood pressure ^ 140/ 
90mmHg was required for study entry (Motzer et al, 2013b). The 
higher incidence of grade ^3 hypertension (and hand-foot 
syndrome in the sorafenib arm) in patients who received prior 
cytokines could also be attributed to these patients remaining on 
treatment in the AXIS trial longer than those who received prior 
sunitinib; this would be expected to increase the likelihood of 
experiencing these AEs. The overall toxicity profile of sorafenib in 
patients previously treated with sunitinib and cytokines, respectively, 
was consistent with that observed in the INTORSECT (Hutson et al, 
2013) and TARGET (Escudier et al, 2007) trials; however, the 
incidence of grade ^3 hypertension, hand-foot syndrome, and 
diarrhoea in patients previously treated with cytokines was higher in 
the AXIS study than in the TARGET trial. The safety profile of 
second-line axitinib and sorafenib differed modestiy by duration of 
prior therapy. The higher incidence of grade ^3 diarrhoea in 
axitinib-treated patients who had received longer prior sunitinib 
therapy suggests that some toxicities associated with VEGF path- 
way-targeted agents may accrue when these drugs are administered 
successively. In contrast, patients who had received shorter prior 
sunitinib treatment had a higher incidence of grade ^3 hand-foot 
syndrome with axitinib or sorafenib; these patients may have been 
less likely to experience hand-foot syndrome during prior sunitinib 
therapy, as they received a shorter treatment duration. 



Optimising drug sequencing in patients with mRCC to extend 
disease control is a key area of clinical research (Gore and Larkin, 
2011; Hudes et al, 2011). Data from head-to-head randomised 
clinical trials comparing VEGF pathway and mTOR inhibitors 
support the use of VEGFR tyrosine kinase inhibitors in the first-line 
setting (Motzer et al, 2013a) and in the second-line setting following 
disease progression on sunitinib (Hutson et al, 2013). However, 
there are currently insufficient clinical data directiy comparing 
efficacy of different VEGF pathway-targeted agents, and so clinical 
decisions are based on drug toxicity profiles and patient preferences 
and comorbidities (Sonpavde et al, 2012). The retrospective, post hoc 
analyses presented here are limited by small subgroups and lack of 
correction for multiple comparisons; significant results should be 
viewed as exploratory and should be confirmed in future studies. In 
addition, the remaining prior therapy groups in the AXIS study 
represented small proportions of the trial population (bevacizumab 
plus interferon-alfa: 8%; temsirolimus: 3%) (Rini et al, 2011), which 
precluded meaningful conclusions if further divided into subgroups 
by objective response to prior therapy, prior therapy duration, or 
tumour burden. Nevertheless, the results may help to refine 
sequential treatment regimens for mRCC and provide insight into 
predictive and/or prognostic factors for efficacy of second-line 
antiangiogenic therapy. 

In general, these data suggest that outcome to second-line 
therapy is better when duration of first-line treatment is longer, 
and that tumour burden is likely to be predictive of survival as 
previously suggested (Basappa et al, 2011; Iacovelli et al, 2012; 
Stein et al, 2012). However, for a given agent, differences in toxicity 
profiles by prior therapy and differences in outcome by response to 
prior therapy, length of prior therapy, or baseline SLD are not 
convincing enough to aid in selection of a second-line treatment. 
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